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AUTHOR: Polozhiy [ Polozhiy, H.M. ] 


TITLE: On Boundary~Problems of the Theory of the Functions of a 
Complex Variable in the Theory of Filtration (O krayevykh 
zadachakh teorii funktsiy kompleksnogo peremennogo Vv teorii 
fil'tratsii) [Pro hranychni zadachi teoriyi funktsiy komplek- 
snoho zminnoho v teoriyi fil’ tratsiyi] 


PERIODICAL: Nauk. zap. Kyyivs'k. unct, 1954, Vol 13, Nr 8. pp 121-132 


ABSTRACT: 


by straight-line 

combination of t following six types 
of problems are segregated: 1) z,w; ; 3)z,w; 4) pw 
5) p,w'; 6) w,w; where 2 = x + iy an 

of the section occupied by the flow, 

potential, w'=dw/dz is the complex velocity, and p=wvikz is 


Card 1/3 the Zhoukovskiy function (k is the filtration coefficient). For each 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830008-3" 


SE AE EE EI ESTE EES 


124-58:°9- 10108 
On Boundary Problems of the Theory of the Functions of a Complex (cont. ) 


of these types of problems it is shown just which forms of external flow 
boundaries are represented in both sections under consideration in terms of 
straight lines and circular arcs. In addition to the six types indicated, a 
seventh type of problem is pointed out which is,cited as an example of the 
Dirichlet problem for the function arg d z/dw° introduced by B, B. Davison 
In those cases in which the free surface of the flow is subjected to an evapora~ 
tion or infiltration € = const, certain problems can be more simply solved by 
means of conformal representations on the semiplane of the section p= w ikz 
and its other version, p= wi €z, proposed by B.B. Davison. It should be 
noted that the aboveindicated classification does not comprise certain forms 
of the external boundaries of a subterranean flow which huve been examined 
in works by the reviewer (Dokl. AN SSSR, 1949, Vol 64, Nr 2; Inzhenernyy 
sb., 1950, p 7), also by V.N. Shchelkachev and Gusseyn~Zade iNeft. kh. - vo, 
1953, Nr 12, pp 22-29; RzhMekh, 1955, Nr, p 282 et al.). It is shown that 
all seven types of filtration problems can be reduced to the basic boundary 
problem of the theory of functions for a circle or a semiplane. Therein four 
groups of problems exist, for which the solutions are obtained in explicit 
form. The desired function is found from its known values on the boundary 

of the semiplane or on the circle by means of the formulas for boundary prob~ 
lems of the theory of functions or by means of the Keldysh-Sedov formula. 
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On Boundary Problems of the Theory of the Functions of a Complex {cont. ) 


Of particular interest is the fourth group, in which w' (w') appears as the 
desired function; this case includes those problems of the theory of filtration 
in which the external contour of the flow consists of a horizontal or inclined 
impervious bottom stratum, a free surface (with or without infiltration) and 
a seepage area. It is essential that for problems of the fourth type the con- 
tour conditions along the abovementioned boundary must be expressed ina 
comparatively simple form. Bibliography: 17 references. 


N. N. Verigin 


1. Fluid flow--Mathematical analysis 2. Boundary layer--Theory 3. Functions 
--Theory 4. Functions--Theory 5. Hydrodynamics--USSR 


Card 3/3 
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Bye! ie -f Polosit, GN. : On an addéndum toa theorem‘on motion. eee 
) .._ of boundary points. Ukrain. Mat. 2.7 (19559/339-342. 


M7; (Russian) ~~ 


ar ca \\ Y-*- The author has shown. [Uspehi Mat. Nauk (N.35.). 
2 We 8 7 (1952), no. 6(52), 203-205; MR 14, 549] that if G isa” 
: ’‘simply-connected -region lying inside «another ' simply- 
# QY . connected region G’ ‘in such a way. that G and @’ have a. 
- ¥_.. Jordan are y ‘as a‘common part of. their frontiers, then, . 
“*... tnder a. conformal ‘mapping of G ‘onto G’,. there. can be 


». no-more:than three. fixed puints.in the interiorof yoIn |. 


- the event that there.are three fixed points, the points of y. ¢- 5. 
“o-- cgravitate towards the outer two under.the conformal'map Jetted te SENET 
“>” land are repelled from the middle fixed point, while,'in the (0 2 
| “ease of two: fixed points, one of the ‘points attracts and 
-- the other repels. In the present note, the author:shows “.‘ "7 
that, if the derivative of the mapping function exists on y,.°. 3°.) 0+ 
‘its modulus is less than unity at an attractive fixed point © - 
“and ‘greater. than ‘unity ‘at the repellent fixed-point: - pp 
EET Ab [- Lohwater (Ann’Arbor, Mich)" 
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POLOZHIY, G.N. (Kiyev) 


NERA PRERENP EERE TES 


Effective solution of the problem for approximate conformal mapping 
of simply-connected and doubly-connected domains and the determina- 

tion of Christoffel-Schwarz constants by means of electrohydrodynamic 
analogies, Ukr.mat.zhur. 7 no.4:423-432 '55. 


(MLRA 9:5) 
(Conformal mapping) (Electromechanical analogies) 
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Polozi rems. on - 
of the theory of torsion of shafts of : 
_ variable cross-section. The method of preservation of ! 
\°)-domaist. and of majerizing domains. Izv, Akad. Nauky 
A\\*'SSSR. Ser. Mat. 19 (1955), 245-270, (Russian) 
~"* Let ABCDA be a contour bounding a region G in| 
which AB, DC are equipotential curves ¢=const. and ! 
AD, BC are stream lines y==const. If A is displaced to a | 
new position A’ on the curve AB; a new region G, bounded , 
by the contour A’BCDA’ is formed. Other regions G, can} 
be obtained from G by displacing various combinations of : 
the original points in a similar fashion. By mapping G and ! 
G, upon their respective hodograph planes and using | 
results of his earlier work [Dokl. Akad. Nauk SSSR (N.S.) : 
58 (1947), 1275-1278; Mat. Sb. N.S. 32(74) (1953), | 
485-492; MR 9, 507; 15, -320], the author proves a se- | 
quence of theorems on the behavior of certain functions : 
of ¢ and was G is deformed into G,. ~ . 
The results are couched in the language of the problem , 
of torsion of a.shaft of revolution with variable cross- : 
section. In this problem y is the stress function. As an 
application, numerical bounds for the maximum value of 
the stress vector are obtainéd for shafts with annular 
grooves of hyperbolic and circular section. The author 
claims that in particular cases his method furnishes 4 
mathematical substantiation of St.-Venant’s ’ principt: 
and give: to it a quantitative character. FR. N, Goss. 
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_.U polodit, GN. “manning of simply connected —— 
he and doubly connected. regions: a7 ‘the’ determination : 
| Sof the Christoffel-Schwarz constants by means of a 
vi muathematical opparatus: Doki. Akad. Nauk SSSR 
SS (N.S). 104 (1955), 15~18.¥(Russian) 
A simple electrical device, based on the measurement 
of the. resistance of conductors, is proposed for the’ 
| determination of the constants appearing in the Chris- 
| toffel-Schwarz formula. for. the conformal mapping of a 
circle ona given polygonal domain: ‘An-analogous: pro- - - 
~ | cedure is indicated: for determining whether two. given 
‘doubly-connected domains: are conformally equivalent. , 
pot nes 2. Wy Seidel (Notre Dame, Ind). 
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Call Nr: AF 1108805 
Transactions of the Third All-union Mathematical Congress (Cont. ) toscow, 


Jun-Jul '56, Trudy '56, V. 1, Sect. Rpts. , Izdatel'stvo AN SSSR, Moscow, 1956, 237 pp. 
Paulauskas, V. K. (vil ‘nyus). On the Approximations of 
Functions With Their Derivatives. 95 


Mention is made of Kolmogorov, A. N. 


-Rolozhiy, G. N. (Kiyev). Integration With Respect to 
Conjugated Variables. 95-96 


Mention is made of Lukomskaya, M. A. and Markushevich, A. I. 
There are 5 references, 4 of which are USSR, and 1 English. 


Rakhmanov, B. N. (Saratov). On Some Classes of Analytic 
Functions. 


Remez, Ye. Ya. (Kiyev). Some Problems Connected With 
Analyzing the Unique or Multivalued Solution of the 
Chebyshev Problem for Incompatible Systems of Linear 
Equation, 
Card 30/80 
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~ Polodil, G. M.” “Method of solution’ “of 
"pending of prismatic rods.” “Akad. N 
- Prikl. Mech. 2: (1956), , 257-268. (Ukrainian. 
eon ‘summary)-_ 
“A simple” method i is given: for: ‘pstit 
stress ina ‘symn 


tions. “The application. of the :metho 
‘exam ples which give estima 
taut with sfectangal cross sccti 
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POLOZHIT, G.H. 
General solution of the contact problem with a rigid contour for 
an arbitrary polygon and an arbitrary polygonal opening. Nauk. 
‘ sapeRyiveun. 16 n002:35-51 '57. (MIRA 11:11) 
(Elasticity) 
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POLOZEIY, G.N. 

On Some Summary Characteristics of the State of Stress at the Ben- 
ding of Prismatic Bars. : 

(¢ nek otorykh samnarnykh kharakteristikakh napryazhennogo sostoya- 
niya pri izgibe prizmatichesk,ikh sterzhney. Russian). 

ae Sane Nauk SSSR, 1957, Vol 114, Nr 1, pp 45 = 48 
U.S.S.R. 


The paper under review describes a relatively simple method for 
the estimation of the maximum stresses at the bending of prismatic 
bars. This method utilizes the special properties of the subharme~ 
nic functions. Furthermore the paper under review determines some 
general properties of the state of stress ( these properties cha- 
racterize the state of stress as a whole). First of ail, expressions 
are given for the tangential stress in a prismatic bax. The auther 
of the paper under review devotes particular attention to the case 
where the cross section G is symmetrical with respect to the x 
axis. With the aid of the principle of symmetry at the analytical 
continuation it is possible to demonstrate that in thia case the 
bending function is a straight function of y, and that the constam 
+ (denoted as rigidity in the paper under review) equals zero. if. 
in this context, the ?complex bending function’ W(z) = U+ iY 

(2 = x + iy) is introduced, then after some computaticns tha fc. 
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POLOZHIY, &.8. [Polozhii, H.M.]; CHEMERIS, V.S. [Chemerys, V.S.] 


Problem of the use of p-analytical functions in the axisyn- 
metrical theory of elasticity [with summary in Bnelishl. 
Dop.AN UBSR no.12:1284-1287 '58, MIRA 12:1) 


1. Kiyevskiy gosudarstvennyy universitet. Predstavil akademik 
AN USSR 1.Z.Shtokalo. 


(Elasticity) 
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TITLEs 


PERIODICAL: 
ABSTRACTs 


Cara 1/4 


On a Hethod for Soiving Integral Equations (Ob odnom metode 
resheniya integral'nykh uravneniy) 
Dokledy Akademii Nauk,1958, Vol 118, Nr 5, pp 976-878 (USSR) 


Let the integral equation 


(1) { x(xy0)P (0)e8 =p p(x) + F(x) 

a 
be given. Mis called an eigenvalue of K(x,s), if (1) for 
F(x) = 0 possesses a solution different from zero. Then the 
solution is called an eigenfunction of K(x,s) corresponding 
to m . Let the Lebesgue integrals 

bb 

2 2 2 2 
cn = {lxGa,0) Jas, BY = ( (Ix(x,s)"] axas , 


aa 


Dow P(e) [ax 
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Theorems If K{x,e) is real and symmetric and P= 0 if no eigen- 
value, then the sequence 


Png (2) "GY +3F (x) m = 0,1,2,0-. 
converges for m->o in the mean to the exact solution of (1) 
for # = 0. Here it is 
2 b 
GP = P(x) -G ( K,(x,8) 9 (s)de 
_& 


b 
F¥(x) = | Ge) F (s) de > Be 
wd 
and f (=) is arbitrary. 


Two further theorems concern the case of a complex symmetric 
kernel. There are 9 references, 6 of which are Soviet. 


ASSOCIAITIv:.:Kiyeveldy ~osudarstvennyy universitet imeni 1.G.Shevchenko 
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(Kiyev State University imeni 1T.C. Shevchenko) 
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AUTHOR: Polozhiy, G.N. 30V/38-23~2-9/10 
Hier Ce dk SI 

TITLE: On a Method for the Solution of Integral Equations (0b odnom 


metode resheniya integral'nykh uravneniy) 


PERIODICAL: Izvestiya Akademii nauk SSSR,Seriya metematicheskaya,1959, 
Vol 23,Nr 2, pp 295 - 312 (USSR) 


ABSTRACT: The author proposes an iteration method for the solution of 
Fredholm integral equations. The method uniformly converges 
for arbitrary improper values of the parameter ) in the 
equations of second class, and converges on the average for 
an equation of first class which possesses a solution for 
every second term. Neither the smallness of A nor particular 
properties of the spectrum of the eigen values are required. 
Real as well as complex kernels are admitted. 
There are 8 references, 4 of which are Soviet, 3 German, and 
1 French. 

PRESENTED: by S.L. Sobolev, Academician 

SUBMITTED: August 23, 1957 


Card 1/1 
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ACCESSION NR: AT5002842. - . -. = 8/8123/64/000/001/0124/0144 


a: AD Rs. Institut matematiki. -Voprosy matematicheskoy fiziki i teorii 
iy, no. 1, 1964, 124-144 haa eee | 


TOPIC TAGS: integral equation, Fredholm second order equation, pole method, iteration 

method, computer program . 7 ig Oe e ; 

ABSTRACT: In recent years, numerous papers and books have discussed numerical é 
methods for the solution of Fredholm second order integral equations (see, e.g., E.G. 
Kimme et al., Linear Integral Equations, Math. for Digital Computers, vol. 2, 1959; 

A.I. Nesterenko, V.G. Korepov, Visnik KDU, ser. astr., matem. ta mekh., vol. 2, no. 2, © 

- 2959)... An experiment, carried out by the authors on the IBM 704 at the Computer Center of 

-” Michigan University using methods published earlier (G.N. Polozhiy, DAN SSSR, vol, 118, 

no, 5, 1959; Izy. AN SSSR, vol, 23, no. 2, 1959), showed that iteration mothods are par~. . 
ticularly suitable for the solution of the above-mentioned problem using high-speed com~ 
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puters. “Preliminary Goancionmanibie: help. to eliminate the diveteence of the iteration 

process.for large:values of the integral equation parameter. The pole. method proposed .. 

for.the solution of integral equations consists of a special combination of three known 
éthods: 1) simple iteration, (2) finite differences, and 3) kernel approximation. The =~ 

two sections of the paper cover averaging over the area and over the ppales, meepocHelys 

Both cases are filantrated yy the calculation of. 
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ASSOCIATION: none 


"SUBMITTED: 00° ae 0 ENCL: 00°... SUB CODE: MA, DP 


NO REF SOV: 013° 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830008-3" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830008-3 


Ag The 


SSeS PS EEOC EEE 


ae LBYbobs = ier la}... ber ee Sid ends Pints 8 Het caer ee a ee 
: ACCESSION” WR AP5008261 Ge 7 ; §/0021/64/000/010/1277/1280 


ives (Bolloghiy,, Ga Meee FT 
j eT - 4h 


) oe 
| orm Ropronentation of pchnrmond ie feet ton Porovg h haruionde funetlone and tints 
j derivatives . eee: 
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“TOPIC TAGS: function theory 


“Abstract! It is shown. that in order to male + 


fut u(x, y) with characteristic p = p(x, y) representable in the form of a 
“linear combination of the harmonic function U =. Ux, y) and dts deriva-- 
tives to the nth order Oe oS 
eae 1 NG aU yu ay ~ 

rox: * Ox by EE: 


the p- shoeicale Sanction 


k=f 


ace Us, y). is an shacnaute funetion of X) Yy and ies. $y ke 2 l, 2, 
; B rey n) are functions of x and 


y/, it is necessary and sufficient that ° 
ij ithe characteristic p = Bley vy) sey the condition ies =O £22 ig 
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Paxtiyn CSEFMCT. FHCM. Tt 48 shown that. inversion formlae for these 
| tater operators exist not only when [~ coincides with a straight line branch 
‘but in many. other cases also, such ast. formilae-in sphsrical coordinates where P 
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numerical parameter and f(x, y) is the function defined in the internal points of the 
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| Where Aan is the five-point finite-difference Laplace Operator, 4% is the 
ies 

| rectangle, summary representation formulas Which give the solution of the follow- | 
{ 


the contour of a region; 3) the horizontal and left vertical sides of.the rectangle 
show the values of u, and the left vertical Side, the differences between the values 
| 


| rectangle, the values of function u. For the finite-difference biharmonic equation 
| | Andnu=f (x0 ya), 
| 
| 
] 
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points of the net, Summary representation formulas are derived providing the 
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values of u and the differences of u adjacent to the outside and inside of the contour 
are given on the vertical sides; 2) contour values and sums of u adjacent to the 
outside and inside of the contour are given on all the sides of the rectangla; 

3) contour values and differences of u adjacent to the outside and inside of the 
contour are given on the left vertical side of the rectangle, while contour valucs 


i 

| contours of the region are given on tne horizontal sides of the rectangle, and the 
' 

{ 

| , eal etd ot ! 

! and sums of u adjacent to the outside and inside of the contour are given on the 


remaining three sides; 4) values of function u and differences of function u adjacent : ' 
to the outside and inside of the contour are given on the right vertical side of the 
rectangle, while values of u and the sums of u adjacent to the outside and inside 
of the contour are given on the three remaining sides of the rectangle. N. Lya- 
shchenko. [Translation of abstract] [DW] 
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ieee A class of formulas for series representation 


SOURCE: Ref. zh. Matematika, Abs. 5B538 


'REF SOURCE: Vychisl. matematika. Mezhved. nauchn. sb., vyp- 1, 1965, 20-40 


TOPIC TAGS: differential equation, boundary value probien, 


numeric method, Poisson 
equation 


\ieaea estes A class of formulas for series representations has been established which 
is extremely convenient for the numerical solution of numerous boundary problems 
connected with the two-dimensional Poisson equation. The formula for the series 

4 


representation for the equations G ; 
“BgV—2hpV = pF (9.0), (1) 
has been obtained with A - a real constant, 
‘p= Vor, ; Om arclg > 


for the annular sector (disregarding its angular points). “he case when the annular 
sector is degenerated into a ring is also investigated. Formulas are established for 
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univ., 65. O441 p. illus.,.biblio. 4,200 copies printed. | 


TOPIC TAGS: “mathematics, mathematic analysis, non linear theory, analysity, mathe- 
matic logic, function theory, analytic function, continuous function, algebra 


PURPOSE AND COVERAGE: This bock presents the author's research on establishing the 
general theory, and some applications of p-analytic and (p,q) analytic functions of 
complex: variable as one of the closest analog of analytic variable. This book is 
intended for students at mathematic institutes of higher learning, and physics facul- 
ties, universities, for candidates, scientists as well as engineers. 


TABLE OF CONTENTS: (abridged): 


Forword—3 

Introduction--5 

Ch. I, General problems on p-analytic and (p,q) analytic functions—-172 

Ch, II. Basic integral presentation of p-analytic function with p=x* (K-constS0) 
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SOURCE: Kiyev. Universitet. Kafedra vwychislitel'noy matematiki, Vychislitel'naya ma- 
tematika, no, 1, 1965, 20-40 


TOPIC TAGS: partial differential equation, poisson equation, numeric solution, finite 


: | difference, summary representation method 


ABSTRACT: This paper develops a class of summary representations formulas, useful for) 
the solution of boundary value probleas related to the Poisson partial differential © 

| equation, The authors extend previous cited work of one of them (G.N. Polozhiy) » reins 
ted to boundary problems of mathematical physics, including elliptic differential equal 
tions. The starting point is the derivation'of the formulas for a ring sector and a 
ring for the two-dimensional Poisson equation Seeieneee ere oe 


av—ne v=o) (Sn grtar) 
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where A- a real. constant, P= + ce A = arctg 7/G . After a transformation to 
x s ln Ps y =VJ, sand pasSage to the equivalent difference equation (2) 
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‘ “ABSTRACT: The problem of representing the general solution of a finite-difference 

| generalized biharmonic equation in terms of its pre-boundary and post-boundary values 
mares) examined. The forma for total representations for the generalized biharmonic 
oak equation * ar Pa 

a AS » BAU dab — WY a [Ceo (s-ae te): 


for a rectangle was established earlier by G. Me Polozhiy (Pro skinchenni 

| spivvidnoshennya diya rivnyan' v chastinnikh skinchennikh rignitsyakh, Visnik 

| xabvs'kogo un-tu, Noe 3, Seriya matematiki ta mekhaniki, Vv. 1, 1960). The equation 
(as modified and written in the form of partial finite differences: 
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ABSTRACT: The solution of the basic biharmonic equation 
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AAW == 0; A= f + is ; 
av 
‘ ® = 45): an = nn (5) 
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for any simply- or doubly-connected region G with piecewise continuous boundaries is | 
analyzed. for a simply-connectad raion, the peneral solution of the biharmonic ‘_—— 
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equation in the x, y piane is ane by 
= (r— 2. @) U + Ve 
The solution is then mapped onto the t -plane 
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as a circle leading to the in 
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. | whose vectors K and 5B are Setomatned from a set 
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Similarily, when G is a doubly+connected region 
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OC) = IR’ () — GEIP IO (m+ 1— At S(m4-t- pays 
FU ERP OBS HB: (j=0,1,....m41) 


where the n-dimensional vectors A, A¥, B, B*¥ are determined from a set of ln 
algebraic equations. Orig. art. has: 34 equations and 2 figures. 
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TITLE: Basic integral representation of Peanalytic functions with characteristic 


P equals x to the k {bstracter's note: x* would have another meaning not appro- 
priate here/ 


' SOURCE: Ukrainskiy matematicheskiy zhurnal, v. 16, no. 2, 1964, 254-259 


_ TOPIC TAGS: integral representation, analytic function, generalized derivative, 
_aintegral transformation, symmetric contour, closed contour 


[ =—s ABSTRACT: Let G be a region in the right half plane z= x + dy, Gk be a region 
; Symmetric to it with respect to the imaginary axis, k = const >? 0. The author 
establishes conditions under which various types of integral representations of 


functions will be x*-enalytic. This is an extension of his previous work (Pro lita 

‘Odne intepral'ne peretvoreniya uzagal'nenikh analitichnikh funktsiy, Visnik xKDU, : 

, Ser. astr., matem. ta mekh., No. 2, vip, 1, 1959 and 0 krayevyikh zadachakh Loe 

| Oesinmetrichnoy teordi uprugosti. Metod peanaliticheskikh funktsiy kompleksnogo |. __ 
| | Peremonnogo, Ukr, maten, 8h., t. XI, No. 2, 1963). A typical theoren is Theoren 
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1: If G contains in its boundary an interval L of the imaginary axis and f(z) = 
' -u(x,y) + dv(x,y) 4s a function which is analytic in G such that Vjz° 0) then the 


‘ 


; function 
| ee ii : 
S Tay= Hand + Wad [real (242) eee | 
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where [ is the contour in the region G + Ge Joining the point -z = «x + dy with 


the point 2 = x + dy (intersecting L), will be an xX-gnalytic function in the 
region G, and will have, on L, continuous derivatives in x and y and Ve 20. The - 


integral transformation (1) establishes a one to one correspondence between xX « 
analytic and analytic functions in the region G, whose imaginary parts on L are 
equal to zero. Orig. art. has: 12 formulas, : 
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AID Nr. 975- 2 23 Mey 

BOUNDARY VALUE PROBLEMS IN AXISYMMETRIC ELASTICITY THEORY 
(USSR) - 


-Rolozhiy, G. N. Ukrainskiy matematicheskiy zhurnal, v. 15, no. 1, 1963, 
25-45, S /041/63/015 /001/002/009 

A new method for solving the axisymmetric problems of the theory of elasticity, 
based on the application of p-analytic functions, is presented. It is pons zs 
‘that for p-analytic functions in.a domain of sufficiently general form, an integr 


_ operator transforming these functions into analytic functions of a complex 


variable can be constructed. For general statics equations of the elastic body, 


‘7 written in terms of displacements, general solutions of the axisymmetric theory 


of elasticity based on the author's ‘earlier work’aré derived which reduce ie 
stress distribution problem to the solution of the corresponding boundary value 


| problem for p~analytic functions. After various transformations, the general 


solution is expressed in terms of two r-harmonic functions. An integral ae 
is constructed and formulas are derived which make it possible to eae e 
axisymmetric elasticity theory problems to plane elasticity theory problems, 


i ' permitting the solution of boundary value problems for analytic functions. it is 


shown that the p-analytic function method leads to a simple solution in quadratures 


of the basic problem of axisymmetric elasticity theory for a Earner: d 
slayer, PROG sO. ! 
os a es | Card 1/1 
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AQ60/A126 
“"*. AUTHOR: ___Polozhiy, G.N. 
oe : TITLE: : On {p, q)-analytic functions of a complex variable and some of 


- their applications 


-)* PERIODICAL: Referativnyy zhurnal, Matematika, no. 2, 1963, 35, abstract 2B147 
aaa (In collection “Issled. po sovrem. probl. teorii funktsiy kompleksn. ~ 
peremennogo", Moscow, Fizmatgiz, 1960, 483 - 515) t 


TEXT: In a simply connected domain G of the plane of the complex variable | 
a= x4+1y let there be given real continuous functions p (x, y} and q (x,y), 
where p>O. The function f (z) = u (x, y) + iv (x, y) the author calls 
(p, q)-analytic in the domain G if in G it is single-valued, and its real and 
- imaginary parts are continuously differentiable and satisfy the system of equa- 
. tions os , 
od | Alig Gilly —oy—0, — Gite belly + 0g—0. 4 (1) 
For q®#0 the (p, q)-analytio function is called a p-analytic function. The 
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a -class of p-analytic functions. is dealt with in a series of the author's. previ- 
- ously published papers. The author considers it expedient to particularly dis- 
'.. tinguish three classes of generalized analytic functions: 1) p-analytic func- 
mmm. - .- tions; 2) (p, q)-analytic functions; and 3) funétions satisfying the system 
ats. of equations me eS 
| = 2 7 : ‘U,—Vy=al +B-V, Uyt+Vz—y-U + bv, y (2) 
: ‘ la. . Big 
. Where a, B, Y> 8° are specified functions of x, y. By means of simple trans- 
- formations it 1s easy to reduce the solution of any linear homogeneous elliptic 
system to the solution of system (2). The functions Z=aX+iY and Z= X41) 
are called by the author the conjugate variables (in the domain G) corresponding Re 
‘to the characteristics p and q, if the functions Z* = X + i¥ and Z*= -y + 1X 
are in G twice-differentiable (p, q)-analytic functions. The integral with re- 
: spect to the conjugate variables of the (p, q)-analytic function f (z) = u (x, y} 
. + iv (x, y) one calls the expression 
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. (where zp 18 a fixed point, z is a variable point). It is noted that (in the 
presence of an additional condition) the integral with respect to the conjugate 
variable @(z) ‘is independent of the path of integration connecting the points 
ee Zo and z» It represents a generalization of the do-integral considered by L. 

':: Bers, A. Gelbart ‘and others. In terms of the integral with respect to conjugate 
variables the author formulates for (p, q)-analytic functions an analog of the 
Cauchy theorem and gives an analog to Cauchy's integral formula. In order for 
an integral @(z) with respect to conjugate variables of an arbitrary (p, q)- 
_sanalyti¢é function to be itself a (p, q)-analytic function, it is necessary and 

"sufficient that either of the following two conditions be satisfied: a) that 
sos Zoe X # TY. and -12 ¥ - 1X be (p,. q)-analytic funutions; b) that the 
'“ gharacteristics p and q are functions of some harmonic function 8(x, y) (p= : 
“=p (B)s q=q (B)). Let there exist an analytic function o (x, y) + if (x, y) 
(o and #6 real) such that p and q are functions of B(x, y) only; -let p* =: 
= p/(p? + q@). The formal (p, q)-derivatives with respect to z and Z of the 
-° function f (z) < u+div (not necessarily (p, q)-analytic) ‘are defined by the 
’- gequence of formulae: 
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“Whe condition for (p, q)-analyticity of the function f (z) (the analog to the 


FR 


"=. Gauchy-Rieman erfterion) is written thus: 

a ar ; Jat =C 

int , hoy dz : 

-oIf -£ (z) is a (ps q)-analytic function, then also its (p, q)-derivative (3) is 

. a (p, q)-analytic) function. It is possible to consider differential equations 
-! with (p, q)-derivatives, and.with their aid to introduce elementary (p, q)-ana- 
~ lytic. functions (for example, the (p, q) analogs of the functions e”, sin z, 2"). 

‘. the author dwells. upon such a possibility for the case of p-analytic functions 

| (4.e., when q = 0). He notes that other properties of (p, q)-ahalytic functions, 
analogous to the properties established’ by him in other works for p-analytic 

functions may be derived from the results of I.N. Vekua for the solutions of 
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= equations of the form 


a ee cere eee eee 
“:' fhe possibility ig clarified of applying (p, q)-analytie functions (in particu- 
"dar, p-analytic functions) to problems of mechanics of continuous media (the 
axially-symmetric problem of. the theory of elasticity, filtration problems in 
’ - homogeneous. and inhomogeneous media, and others). Certain results of an exem~- 

_ plary nature are set forth, belonging to the author and his students. There are 
57 references... _ 


M.B. Balk 


' [Abstracter'’s note: Complete translation] 
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PHASE I BOOK EXPLOITATION sov/6094 


Chislennoye resheniye dvumernykh 1 trekhmernykh krayevykh zadach 
matematicheskoy fiziki 1 funktsii diskretnogo argumenta 
(Numerical Solutions of Two-Dimensional and Three-Dimensional 
Boundary-Value Problems in Mathematical Physics and Discrete 
Argument Functions). [Kiyev] Izd-vo Kiyevskogo universiteta, 
1962. 160 p. 4500 copies printed. 


Sponsoring Agency: Ministerstvo vysshego 4 srednego spetsial'nogo 
obrazovaniya 3SSR. Kiyevakiy ordena Lenina gosudarstvennyy 
universitet imeni T. G. Shevchenko. —_ 


Ed.: V. P. Rizhko; Tech. Ed.: M. M. Zagnitko. 


PURPOSE: This book may be useful to scientific workers and 
engineers interested in the numerical solution of problems 
in mathematical physics and engineering, particularly in 
cases where high ‘requirements are made regarding the accpracy 
of the approximate solutions. 


Card 1/97 


APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001341830008-3" 


"APPROVED FOR RELEASE: 06/15/2000 


SES eta PER a EES : 


os Bt oy, SUD Ss sth og seee ety 


CIA-RDP86-00513R001341830008-3 


eee 


POLOZH J_[Polozhii, H.M.] (Kiyev); KIYASHKO, A.M. [Kiiashko, 
A.M.] (Kiyev) 


Applying p-analytic functions to the solution of boundary problems 
in the zero-torque shell theory. Prykl.mekh, 7 no.4:364@-369 
Tél. (MIRA 14:9) 


1, Kiyevskiy gosudarstvennyy universitet. 
(Elastic plates and shells) 
(Functions, Analytic) 
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POLOZIIY, G.N. [Polozhii, H.M. J; CHALENKO, P.I. 
! - Method of strips for solving integral equations. Dop. ee = 
: no.42:427-431 '62. : 


1. Kiyevskiy gosudarstvennyy universitet. Predstavleno akademikom 
I.Z.Shtokalo. 
mene (Integral equations) 
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ee a? 3/044/62/600/006/043/ i127 
a4 4a? B156/B112 


AUTHOXS : volozhiy, G. N., Chemeris, V. S. 
PITLy: Integral equations in the axisymmetric theory of elasticity 


PERIODICAL: Referativnyy zhurnal. Matematika, no. 6,°1962, 87, abstract 
; 6B361 (Sb. “Issled. po sovrem. probl. teorii funktsiy 
kompleksn. peremennogo". M., Fizmatgiz, 1961, 399-412) 


"ux; Integral equations are compiled for the axisymmetric theory of iD 
elasticity. The initial equations are those produced by G. N. Poloshiy, i 
yvhich express solutions to the differential equations for an axisymmetric 
\ problem using two p-analytic functions (solution of an elliptical system 
| of two first-order equations). On the basis of these equations, the second 
boundary problem in the theory of elasticity is reduced to a boundary 
problem for p-analytic functions. Using the generalized Cauchy equations 
for p-analytic functions, the authors obtain two different forms of 
integral equation for the p-analytic functions required. An explicit 
expression is obtained for the kernels of the equations by using complete 
elliptical integrals. jAbstracter's note: Complete translation. 
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POLOZHIY, G.N.; RIZHKO, V.P., red.; ZAGNITKO, M.M., tekhn, red. 


[Numerical solution of two-dirensional end three-dimensional 
boundary value problems in mathematical physics and functions of 
discrete arguments] Chislennoe reshenie dvumernykh i trekhmernykh 


kraevykh zadach matematicheskoi fiziki i funktsii diskretnogo 
argumenta. Kiev, Izd~vo Kievskogo univ., 1962. 160 p. 
(MIRA 15:7) 


(Boundary value problems) (Functions) 
(Mathematical physics) 
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POLOZHIY, G.N., [Polozhii, H.M. ] 


A new method for the mmerical solution of a boundary problem 
for elliptical differential equations with partial derivatives. 
Dope ‘AN URSR no. 12:1579-1583 '60. (MIRA 14:1) 

] 


1. Kiyevskiy gosudarstvennyy universitet. Predstavleno 
akadefikom AN USSR 1.2. Shtokalo. 


(Differential equations, Partial) 
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\POLOZHIY, Gol. 


Hew method of a numerical solution of boundary value vroblems for 

elliptic differential equations [with summary in Snglisn]. Ur. 

mat. zhur. 12 no.3:308-323 '60. (MIRA 13:11) 
(Differential equations, Partial) (Boundary value problems) 
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es s/041/60/012/003/005/011 
,650 
(6.6500 16 3500 1h. 2490 0111/0222 
AUTHOR: Polozhiy, G.N. 
2 ee 
TITLE: On a New Method for the Numerical Solution of Boundary Value 
Problems for Elliptic Differential Equations 


PERIODICAL: Ukrainskiy matematicheskiy zhurnal, 1960, Vol. 12, No. 3, 
pp- 308 - 323 


TEXT: In general many linear algebraic equations must be solved for 
approximate solutions of boundary value problems for elliptic differential 
equations by reduction to difference equations. In the present paper the 
author gives speciel formulas for some difference operators with the aid 
of which the solutions of the corresponding algebreic systems can be 
written very simple, or these systems can be reduced to systems with a 
small number of equations. is 
The author uses the net x,= x. + ih, y, = y, + kh (i,k = 0, ae eae ee 
h i fC) k fe) 1 


Lf a s X4 then the difference operator of Laplace Ayu can be written 
- Ry 


in the form 
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On a New Method for the Numerical Solution of Boundary Value Problems vi 
for Elliptic Differential Equations x 


Pe 


I | a! 


ino 


The rectangle D denotes the totality of the points-knots (x55 Yy)? where 
4 = 0,1,---,m+1 3 k = 0,1,--5 n+l. Let 

+ 
(3) uy(x) = u(x) fy (x) = f(x,y,) (k= 0-1...) 


(4) ux) = faj(x)}y» E(x) =f oh? 
(5) B(x) = {ug (2),0,-+-1) a, 4(x) ¢ 


(6) aetsa ahd, dy = cos kB, B= 
Card 2/7 
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(1) Ayu = 
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On a New Method for the Numerical Solution of Boundary Value Problems for 
Elliptic Differential Equations 


Purthermore let the matrix of n-th order be introduced : 


( 2 itn : n 
7) S = sta (( (- 1) sin ika)), 


Theorem 1 : For the general solution of the difference equation 
(8) Ayu ~ 2hu = f(x,y¥) Che = const > 0) 
in D (with an exception of the points (x52¥,) F (x4 49%>) ‘ (xd Yoeqds \ 


(x59Yna) there holds the relation 


(9) a(x,) = SA(x,) + SB(x,) + SQ (x,) (i = 0;1,.>., a+ 1) 
where K (x,), B (x,), 2 (x,) are n-dimensional vectors ; 

as ~ 
(10) a(x,) ={ 4, cH » B(x) -{3, P(x Pt : 
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On a New Method for the Numerical Solution of Boundary Value Problems for 
Elliptic Differential Equations 
-—> ? ie 
N = 0 w 
(11) Rx) = frye yA 


wi-] 


i « 9? s ; 
T(i - p)Sih f(x,) wk w(x.) : 


pat 
(11") N (x,) « @(x,) - 0 


A,» B, are arbitrary real constants while Y(25)5 (x, ) and the diagonal 
matrix 

(12) T(i) = (C(t, (4) ))F 

in dependence of \ 
(13) tr at AX 


2 (keo= 1,2)020.n) 


are given by the table 1 
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Equations nee 
Ty) Y, (x) | T,() 

mal >! | Bh | ‘ (wh —va)(Bem a)! Bata Var 

Pree averse ae 
table 1 

pal=! | Hh | A | ty y= VI 

fx]<! cosi@, | sint®, | sin/ 6,(sin @,)~' | 8, = AIC COS Tp 
The formule (9) is used for solving the Dirichlet problem j 
(24) AU - 2AU = f(x,y) Fi 

i 

(25) Uy 8(s) 


where 8(s) 48 @ given function of the arc s of the boundary L of a region G 
which either is identical with D or consists. of two rectangles D and D' 
joined together or is an arbitrary region. Here the approximate solution is 
sought as a solution of the difference problem 
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(8) Ayu - 2\u = f(x,y) 


(8") uly = 8(s) ° 


For the eigenvalues A' = 2\ of the problem (8)-(8') in the case G = D the 
author obtains the expression 


A 2 te 1 2 ke 
(31) \! --4[-5 sin ae a) 42 cos ates} (is 1,2,..,m, 
1 


: k = 1,2,-.n) . 

The method expleined in the two-dimensional case is generalized to the three- 
dimensional case with the net x, = Xo +ih, sae + kh, ; 25 = 2 + jh, 
(4,3,k = 0, £1, £ 2,... ) , where for the solution of 

(51) Ayw- 2Aus £(x,y,2) 

where 4,u is defined by 
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; At 5 = : 
(48) “Anu = it 1 [+ 2(i +a? ~ y%)} 1 | et y*fu(x y, 2+) tux, y,2—he)]} (48) 


| 2? 


& formula is given which is analogous to the formula (9). 
There are 2 tables, 4 figures and 5 references : 2 Soviet and 2 American. 


SUBMITTED: January 14, 1960 ‘ 
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16.6500 111 /c222 


AUTHOR: Polozhiy, G-N. lp 
a 


TITLE: A Numerical Method of Solving Boundary Value Problems for 
Partial Differential Equations 


PERIODICAL: Doklady Akademii nauk SSR, 1960, Vo1.134, No.1, ppe39-41 


TEXT: In an approximate solution of boundary value problems for elliptic 
aifferential equations by reduction to corresponding difference problems 
in general there appears a very great number of linear algebraic equations. 
The author uses the tabulated style of Milu (Ref.1) for the harmonic A,Y 


and biharmonic AA, difference operators and gives two special formulas 


for partial difference operators, whereby it is possible to write the 
solutions of the mentioned algebraic equations in a very simple manner, 
or to reduce these systems to systems with a smaller number of unknowns. 
The formulas are valid for the equations 


(1) Aye - 2 Au = f(x,y) (»? = const>0), 
(3) AA,» a f(x,y). K 
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AUTHORS : Polozhiy. HM. and Kapshyvyy, 0.0. (Kyyiv) 
TITLE: Qn solving the axisymmetric problem ef the elasticity 


theory for 2 finite cylinder 
PERIODICAL: Prykliadna mekhanika, v» 7; nO. 6, 196’, 616-62* 


TEXT: Mixed axisymmetric problems are considered. Proceeding Prom 

the general properties of p-analytic functions it 15 pessible *% / 
obtain in closed form the scliution to several problems of the ty? ¥; 
under consideration which were solved earlier by other methcds. i 
ig noted that by the method used it i8 sufficient to expand in 

Fourier series in trigonometric functions only. In cylindrical. 2©=* 
ordinates X, 9» Ys the basic formulas of axisymmetric thecry 3T¢ 


2p (ied) ere $(z) + 2x Sgtz) + PT) Ge 
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where ; ; 
k = +e : R* = ( X,985 Zo = xY a5 
; 4 


the displacement verter, 4 


1 re ts of ee ae 
Ue accu - na the projections ef the stresset: Oz: 


smooth contour, Xn and Yn foie ce 
(s) arbitrary g-analytis functions ef the sires eee 
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2) at the ena Surfaces, the normal displacements and tangential 
Stresses are 8iven, and at the lateral surface the tangential dis- 
placements and normal stresses. The Solution of the first 2 pro- 
blems considerably simplifies the solution of the following 2 pro- 
blems: 3) Normal displacements and tangential stresses at the cy- 
linder ends, normal and 
face. 4) Normal displacements and tangential Stresses at the cylin- 

der ends, normal and tangential displacements at the lateral sur- 

face. Ina footnote, the authors state that problem 4 has apparent— 

ly never been Solved before. Finally, it is noted that mixed axi- 
symmetric problems with other boundary conditions (for the cylinder 
under consideration) can be solved explicitly by analogy with the ? 
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